Cloning and expression of an Arabidopsis nitrilase which can convert indole-3-acetonitrile to the plant hormone, indole-3-acetic acid.
From an Arabidopsis thaliana cDNA expression library, a cDNA clone was isolated, characterized and sequenced which, at the amino acid level, resembled the Klebsiella ozaenae bromoxynil nitrilase encoded by the bxn gene. The cDNA contained a long open reading frame, starting from two possible neighbouring ATG codons and capable of encoding 340 or 346 amino acids with calculated molecular masses of 37526 Da or 38176 Da, respectively. The sequence similarity between the deduced polypeptides from the Arabidopsis cDNA and bxn was clustered in three domains, one at the C-terminus, one in the center and one near the N-terminus of the two proteins, suggesting important functional elements in these parts of the proteins. The cDNA was cloned into different vectors under the control of the lacZ promotor and was functionally expressed by induction with isopropyl-beta-D-thiogalactoside. Using a combination of high-performance liquid chromatography, monoclonal-antibody based enzyme-linked immunosorbent assay and mass spectroscopy, it was shown that the isolated cDNA clone encodes an enzymatically active nitrilase which is able to convert indole-3-acetonitrile to the plant growth hormone, indole-3-acetic-acid.